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Foreliggaride uppfinning avscr en elektro- 
magnetiskt driven membranpump, som kan- 
netecknas av pi samma avstAnd fran en mem- 
brans mittaxel kring denna jamnt fordelade 
elektromagneter med relativt namnda mitt- 
axel radiellt forskjutbara ankare, av vilka 
vart och ett ar forbundet med de med varandra 
ledbart forbundna andarna av tvA en knaleds- 
anordning bildande armar, av vilkas andra 
andar Atminstone en ar forbunden ined cn 
membran. 

Yttcrligare kannctecken och delaljcr hos 
ahordningen enligt^ uppfinningen framgA av - 
den foljande beskrivningen av ett par utfo- 
ringsformcr, som visas schematiskt a bifogade 
ritning. Fig. 1 ar en sektion genom cn utfo- 
ringsform av uppfinningen och fig. 2 ar en 
sektion genom en andra utforingsform. 

Den i fig. 1 visadc puinpen bestar av ett 
holje 1, i vars cna undo cn pumpkammarc 2 
ar avgransad mot dvriga dclcn av holjct me- 
dclst en membran, som bestAr av cn central 
platla 3 och en med holjct och plattan tiitande 
forbunden bojlig ringfonnig membran 4. 
Pumpkammaren 2 ar forsedd med ett inlopp 
5 och ett avlopp 6 for pumpmedlct, varvid 
inloppct och nvloppet iiro forsedda med Himp- 
liga venliler, soin endast anlydas schemaliskl 
pa ritningen. For slyrtiing av plaUans 3 
parallcllrorelsc ar a plattan fast en axiell 
slAng 7. som i holjets ncdre del air styrd i cn 
motsvarande borrning i ett tvargaendc stod 8. 
Pa undersidan av plattan 3 aro svangbart lag- 
rade IvA armar It, vilkas ncdre andar aro 
ledbart forbundna vardcra dels med en andra 
arm 10, dels med ett skjulorgan II, som ar 
forbundet med dcji forskjutbara karnan 12 
(ill cn clektromagncl. Varje eloktromagnol sir 
forsedd med tvA lindningar 13 och 14, vilka 
omvaxlandc Asladkomma karnans forskjul- 
ning fram och tillbaka. Var och en av armarna 
0 bildar tiilsaminans med den darmcd for- 
bundna arincn 10 en kniiledsanordning, som 
paverkas av elektromagnetkarnan 12. varvid 
armarna 9 och 10 i varje sAdan anordning bit- 
da en trubblg vinkel mod spctsen rtktad mot 
elektromagnetkarnan i den densamma pAvcr- 
kandc elcktromagnctcn. De nedrc andarna av 
de nedrc armarna 10 aro vridbart lagrade i 
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stodet 8. For att kompenscra nivaandrmgarna - 
av elektromagnetkarnornas angreppspunkt pa 
knaledsanordningarna aro elektromagneterna 
anbragta pa vridbara barorgan 15. Kompen- 
sationen kan emellertid aven Astadkommas 
pi annat satt, t. ex. genom att anordna led- 
forbindelser mellan skjutorganen 11 och mag- 
netkarnorna 12. Den omvaxlande inkopplingcn 
av clektromagnetlindningarna 13 och 14 till 
cn stromkalla 16 kan Astadkommas auloma- 
tiskt t. ex. medelst en i och for sig kand 
vippstrombrytare 17, som i siutet av varje 
roreLseslag av stAngen 7 cller en annan rorlig 
del av puinpen Astadkommcr omkopplingen. 

Den i fig. 2 visadc utforingsformen skiljcr 
sig frAn den i fig. 1 visadc diirigenom, att 
pumpen innefattar tvA pumpkamrar med till- 
horande mcmbraner 4 och 4a, som iiro for- 
sctlda mod plallor, av vilka den ona \\ pA 
ovan angivct salt ar forbunden med de fivrc 
andarna av armarna 9, medan den andra 3a 
ar forbunden med dc nedrc andarna av ar- 
marna 10. Utforingsformen cnligt fig. 2 utgor 
med andra ord en dubblering av den ovre 
delen av don i figSl visade och ar symnietrisk 
t forhAllandc till ett genom skjutorganens 11 
angreppspunkt pA knaledsanordningarna gA- 
vnilo Imrisonlalplan. Kit tmdunlag i donna 
symmo.tri utgor styranordniugen for lillfor- 
sakrando av on parallollforskjutning av plat- 
lorna 3 ooh 3a. Donna boslAr av ell pa plattan 
3 fast ror 1H, i vilket iir forskjutbart styrd en 
pA plattan 3a fast stAng 10. Kamrarna 2 och 
2a kommunioera mod varandra genom en 
inloppskanal 20 ooh en avloppskanal 21. som 
aro upptagna i holjets 1 gods. Anslulningarna 
22 rosp. 23 till dessa kanaler iiro forsedda 
mod sohomatiskt antydda veiitilcr. Gennin alt 
Irycket i biidu kaiur<una 2 ooh 2a samt de j)A 
m'embranerna verkande krafterna genom kna- 
ledsanordningarna jamnt fordelas, utfora plat- 
torna l\ och 3a fulll symmetriska rorelser och 
ledslallona mellan armarna 0 och lO.boskriva 
riilliniga banor, varfor i delta fall elektro- 
magneterna kunna fast anbringas i holjet 
resp. fast forbindas med skjulOrgancn^l 1. 
Avon.vid don senarc utforingsformen kan oin- 
kopplingen av elektromagnelemas lin<lningar 
13 och l4 ske fullstandigl aulomatiskl mod 
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jaBmbranerna^eddstknaiedsanordningarpa 
oyahltieskri^ct S&tt medfor den fordelen, att 
den av. clektromagneterna pa membranerna 
utovade kraftca nedvaxlas i allt hogre grad 
ju narmare membranerna narma sig sitt yt- 
tersta andlage, i vilket kamrarnas volym ar 
mlnst. Darigenom kpmpenseras den under 
kompressionsslaget u^ppstAende tryckokmng- 
cn f sA att clcktromagnetcrna kunna arbeta 
med praktiskt taget konstant kraftutveckhng 
under hela kompressionsslaget. 

Uppfinningcn ar ickc begransad till de a 
ritningen visade och ovun beskrivna utfonngs- 
formcrna utan kan varieras i detalj inom ra- 
men for uppfinningcn. Arniarna 9 och 10 i 
knalcdsanordningarna kunna t. ex. anbringas 
sA, att de bilda trubbiga vinklar med spet- 
fMirna inat i stallet for utAt som visat pa riU 
ningen, varvid clektromagneterna under pum- 
pens kompressionssiag utova en dragande ver- 
kan pA skjutorganen It. I stallet for en i 
bAda riktningarna vcrkandc elektromagnct pa 
ena sidan av kniiledsanordningen kan man 
iiven anbringa tvA dragande cller tva skjutan- 
de elektromagneter, so in fran bAda stdorna 
verka omvaxlandc pa kniiledsanordningen. I 
en pump mod flora meiubraner kunna dessa 
anorduas for alt verka i aerie (kompouud- 
pump), varvid de. dA ptimpmcdlet ar koin- 
primerbart, erhAlla mot dc olika trycken i de 
olika kamrarna svarande olika dimensioncr, 
sa att lika stora reaklinnskrafter uppsla i knii- 
Icdsanordningarnas bAda andar. Slyrnmgsan- 
ordningarna for parallellslyrning av plattorna 
3 resp. 3a kunna evcntuellt undvaras och de 
bAda knaledsanordningarnas ledstallen pA 
stallen pA plattorna goras gemensamma for 
bAda knalcdsanordningarna. Flera kniiledsan- 
ordningar med tillhorandc elektromagneter 
kunna nnordnas i stjarnform kring den genout 
membranous resp. membranernas mitt gAcnde 
axeln. 



toSmnda tnittaxel TadielU forskjutbara ankare 
(11 12), av vilka vart och <ett >ar forbundet 
med de med varandra ledbart fdrbundiia iin- 
darna av tvA en knaledsanordning budande| 
armar (9, 10), av vilkas andra andar Atmins-| „ . 
tone en ar forbunden med en mcmbran (3),C/> 

2. Pump enligt. pateutanspr&kct 1, kanne-— 1 
'tecknad daravt att crik arfnen i varje knaleds-w 

anordning ar forbunden med niembranen, mc-O 
dan den andra armen (10) ar ledbart forbun-^ 
den med en fast del (8) av pumpen, saint attj|^ 
elektromagneterna aro fasta pA vridbara delar^— 

(15). ^> 

3. Pump enligt patentansprAket 2. kanne-g™ 
tecknad darav, att Icdforbindelserna mcllanJCl 
knaledsarmarna (9) och membranen (3) iiropn 
anordnade nara membranens mitt och sym- 
mctriskt i forhAllande till en i membranens 
centrum fast styrslAng (7), som ar styrd i en 
fast del (8) av p urn pen for att forhindra mem- 
branens sncdstallning. 

4. Pump cnligl patentansprAket 1 eller 3, 
kannctecknad darav, att knalcdsanordningens 
cller -anonlningarnas bAda armar (9, 10) iiro 
ledbart forbundna med var sin mcmbran (3 
resp. 3a), som avgransar pA motsatta sidor 
av puinpen belagen pumpkamrar (2 resp 2a), 
saint att eleklrtiinagnelerna am fas I aiibragla 
i pumpen. 

f). Pump enligt patentansprAket 4,. kannc- 
tecknad darav, att tvA symmelriskt i motsatta 
riktningar rorliga membraner aro forsodda 
med samverkatuie slyrorgau ( 18 t 111) for hi-. 
behAllaude ay membranerna i sinsemellan pa- 
rallellt lagc. 

6. Pump enligt nAgot av patentansprAkon 
kannctecknad darav, att pumpens ena 
rorliga del t t. ex. 7 resp. 3a) ar forsedd med 
ctt organ, som ar anordnat alt styra en kon- 
taktatmrdning (17) for automalisk. till- orh 
frauslagniug av clektromagnetcn.s eller elek- 
tromagncternas lindningar (13, 14). 
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Translation of Swedish patent 143,165 to A.S. Aronsson. 
Application filed November Z7 , 1948. Patent issued September 17 
1953 and published December 1, 1953. 

ELECTROMAGNETIC DRIVEN DIAPHRAGM POMP 
The present invention relates to an electromagnetic driven 
diaphragm pump that is characterized by electromagnets that are evenly 
distributed about, and at equal distance from, a diaphragm axis and 
have rotors that are radially displaceable relative to said axis and 
are each connected with the articulately interconnecting ends of two 
arms forming a toggle joint arrangement while at least one of the 
other ends is connected with a diaphragm (3). 

Further characteristics and details of the device according to 
the invention appear in the following description of a couple of sche- 
matically illustrated embodiments on the attached drawing. Fig. 1 is 
a sectional cut through one embodiment of the device, and Fig. 2 is a 
sectional cut through another embodiment. 

The pump shown in Fig. 1 comprises a housing (l).with a pumping 
chamber (2) bounded to Che other housing part by a diaphragm con- 
sisting of a central plate (3) and a flexible annular diaphragm (4) 
that is tightly connected with the housing and the plate. The pump 
chamber (2) is provided with an inlet (5) and an outlet (6) for the 
pumping agent, and the inlet and outlet are provided with auitable 
valves that are only ' schematically indicated on the drawing. To 
control its parallel motion, the plate (3) is provided with an 
attached axial rod (7) that is controlled in a corresponding bore in a 
transverse support (8) at the lower part of the housing. The botto. 
aide of the plate (3) is provided with two tswubly mounted arms (9) 
whose lower ends each are articulately connected partly with another 
arm (10) and partly with a sliding .ember (11) . that is connected, wi 
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the two windings (13) and (14), which effect the reciprocal back and 
forward displacement of the core. Each of the arms (9) together with 
their connected arm (10) is forming a toggle joint that is actuated by 
the electromagnetic core (12), whereby the arms (9) and (10) in each 
such arrangement form an obtuse angle with its point directed toward 
the electromagnetic core in the relative actuated electromagnet. The 
bottom ends of the lower arms (10) are pivotally mounted in the sup- 
port (8). To compensate for the changes in level of attack points for 
the electromagnetic cores on the toggle joints, the electromagnets are 
positioned on pivotable carriers (15), The compensation, however, can 
also take place in another manner, e.g. by arranging the articulated 
connections between the sliding member (11) and the magnet cores (12). 
The alternating coupling of the electromagnet windings (13) and (14) 
into a current source (16) can be made automatic, e.g. by means of a 
well known toggle switch (17) that actuates the change-over at the end 
of each stroke moment of the rod (7) or another moving part of the 
pump. 

The embodiment illustrated in Fig. 2 differs from the one in Fig. 
1 in that the pump comprises two pump chambers with associated 
diaphragms (4) and (4a), that are provided with plates, one (3) of 
which is connected with the upper ends of arms (9) in above said 
manner, while the other (3a) is connected with the lower ends of the 
arms (10). The embodiment in Fig. 2 comprises with other words a 
doubling of the upper part of that in Fig. 1,. and is symmetric with 
regard to a horizontal plan through the point of attack' of the sliding 
member (11) on the toggle joint devices. One exception' in .this sym- 
metry is the control gear for securing a parallel displacement of the 
plates (3) and (3a). This consists of. a pipe (18) attached to plate 
(3) and in which a rod (19) that is attached to the plate Oa) is 
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displaceably controlled. The chambers (2) and (2a) intercommunicate 
via an inlet channel (20) and an outlet channel (21), located in the 
housing (1) material. The connections, resp. (22) and (23), to these 
channels are provided with schematically indicated valves. Because the 
pressure in both chambers (2) and (2a), as well as the forces acting on 
the diaphragms are being evenly distributed by the toggle joint devi- 
ces, the plates (3) and (3a) perform fully symmetrical movements and 
the articulating places between the arms (9) and (10) make rectilinear 
paths, wherefore in this case the electromagnets could be resp. 
fixedly positioned in the housing and fixedly connected with the 
sliding members (11). In the latter embodiment, the change-over of 
the electromagnet windings can also be made fully automatic by means 
of a well known toggle switch device (17), which in this case can be 
actuated by the lower plate (3a). 

The device according to the invention excels by its exceedingly 
simple construction, and the device to control the diaphragm(s) in 
above said manner by means of toggle joint devices re.sults in the 
advantage, that the force exerted by the electromagnets on the 
diaphragms is reduced by increasing degrees the closer the. diaphragms 
come to their outermost end position where the volume of .the chambers 
is the lowest. This compensates for the pressure. increase caused* by . 
the compression stroke, thus enabling the electromagnets to work with 
practically constant power output during the entire compression , 
stroke. 

The invention is not limited to the types of embodiments 
illustrated and described above, but can vary in detail within the 
scope of the invention. The arms (9) and (10) could e.g. be thus 
positioned in the toggle joint devices, that they form obtuse angles • 
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with the points turned inward instead of outward as shown on the 
drawing, whereby the electromagnets exert attraction on the sliding 
member during the compression strokes of the pump. Instead of an 
electromagnet that acts in both directions on one side of the toggle 
joint device, can also be used two attrac ting or two repelling ^that 
from both sides act alternately on the toggle joint device. In a pump 
with several diaphragms, these could be arranged to act in series 
(compound pump) whereby, because of the pump agent being compressible, 
they obtain unequal dimensions corresponding to the unequal pressure 
in the different chambers, so that reaction forces of equal strength 
are raised at both ends of the toggle joint devices. The control 
devices for the paralleL drive of respectively the plates (3) and (3a) 
can possibly be dispensed with, and the articulate positions of the 
two toggle joint devices placed on the plates could be joint for the 
two toggle joint devices- Several toggle joint devices with asso- 
ciated electromagnets could be radially arranged about the axis 
passing through the center of the d i ap h r a gm( s ) . 

CLAIMS 

1. Electromagnetic driven diaphragm pump _i s__c ha rateri zed by 
electromagnets (13,14) that are evenly ' distributed about, and at equal 
distance from, a diaphragm axis, and have rotors (11, 12) that are 
radially displaceable relative to said axis and are each connected 
with the articulately interconnecting ends of two arms (9, 10) forming 
a toggle joint arrangement, while at least one of the other . ends is ■ 

connected with a diaphragm (3). 

2. Pump as in Claim 1 is thereby characterized, that one arm in 
each toggle joint device is connected- with the d i a p h rag ra / wh i I e the 
other arm (10) is articulately connected with a fixed part (8) of the 
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pump, and that the electromagnet s are attached to pivotable parts (15) 

3. Pump as in Claim 2 i s thereby characterized , that the linka- 
ges between the toggle joint arms (9) and the diaphragm (3) are 
arranged close to the center of the diaphragm and is symmetric rela- 
tive to a guide rod (7) that is guided in a fixed part (8) of the pump 
to prevent an inclined position of the diaphragm. 

4. Pump as in Claim 1 or 3 i s thereby character ized, that the 
toggle joint device or -arrangement of both arms (9,10) are articula- 
tely connected with each its diaphragm (reap. 3 and 3a) which defines 
the pump chambers (resp. 2 and 2a) positioned at opposite sides of the 
pump, and that the electromagnets are fixedly placed in the pump. 

5. Pump as in Claim 4 i s thereby characte rized, that two 
diaphragms that are symmetrically movable in opposite d i rec t ions are 
provided with cooperating guide members (18,19) for retaining the 
diaphragms in relative parallel position, 

6. Purap as in any of the Claims i - 5 i^_lll£IikZ_£!lilIii£l^ili.5..ili^ 
that one movable part (e.g. 7 and 3a resp.) .of the pump is provided 
with a member arranged to guide a switch mechanism (17) for automatic 
on and off switching of the windings (13, 14) of the electromagnets). 
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